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(54)TitIe: CARCINOGENESIS INHIBITORS 



(57) Abstract 

Carcinogenesis inhibitors containing as the active ingredient carotenoids extracted from the pure-line species of paradicsom paprika 
(species classified as Capsicum annuum Lvargrossum ), etc., such as capsanthin, its fatty acid esters, capsorubin diesters, capsanthin 3,6- 
epoxide, capsorubin and cucurbitaxanthine A-3' ester. These carcinogenesis inhibitors and paradicsom paprika extracts originate in natural 
substances and, therefore, make it possible to provide excellent Epstein-Barr virus genome inactivating agents. Thus, they are expected as 
being useful in preventing carcinogenesis and, based on their effects, applicable in various fields including drugs, cosmetics and health 
foods. 
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') , 0. 8 8 (6H, t, J = 7 H z , C H 3 fatty a 
cid), 1. 18 (6H, s , H - 1 7, 17'), 1. 25 (s 
, C H 2 fatty acid), 1. 32 (6H, s, H-18 
, 18'), 1. 5 7 ( 2 H, dd, J = 15, 3. 5Hz, H-4 
0 , 4 ' 0) , 1. 74 (2H, dd, J=13. 5, 4Hz, H - 
2/?, 2 ' 0 ) , 1 . 96 (6H, s, H-19, 19'), 1. 9 
9 (6H, s, H-20, 20'), 2. 09 (2H, dd, J=l 
3. 5, 8Hz, H-2a, 2 ' a) , 2. 27 (4H, t, 7Hz 
, CH 2 f atty acid) ,2.99 (2H, dd, J = l 
5, 9Hz, H-4a, 4 ' a) , 5. 24 (2H, m, H-3, 3 
'), 6. 36 (2H, m, H-14, 14'), 6. 44 (2H, 
d, J=15Hz, H-7, 7'), 6. 55 (2H, d, J = 15 
Hz, H-12, 12'), 6. 59 (2H, d, J = l 1Hz, H 
-10, 10'), 6. 68 (2H, dd, J = 15, 11Hz, H 
-11, 11'), 6. 70 (2H, m, H-15, 15'), 7. 
34 (2H, d, J=15Hz, H-8, 8'), ,3 C-NMR(C 
DC h) 6 : 12. 80 (C- 2 0, 20'), 12. 8 7 ( C - 
19, 19'), 14. 1 3 ( C H 3 fatty acid), 2 
0. 78 (C-18, 18'), 22. 69 (CH* fatty 
acid), 24. 7 7 ( C H 2 fatty acid), 25. 
05 (C-17, 17'), 25. 61 (C-16, 16'), 29 
.14, 29. 27, 29. 35, 29. 47, 29. 60, 29. 
64, 31.91, 34. 65 (CH 2 fatty acid), 
42. 20 (C-4, 4'), 43. 7 3 ( C - 1 , 1')", 47. 
66 (C-2, 2'), 58. 51 (C-5, 5'), 73. 24 ( 
C-3, 3'), 120. 80 (C-7, 7.'), 124. 60 (C 
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-11, 11'), 131. 21 (C-l 5, 15'), 133. 9 
5(C-9, 9'), 134. 9 9 '( C - 1 4 , 14'), 136. 
94 (C-13, 13'), 140. 7 0 (C - 1 0, 10'), 1 
41. 82 (C-12, 12'), 147. 02 (C-8, 8'), 

5 1 7 3. 6 3 (C = 0 fatty acid), 202. 51 (C 
-6, 6'), FAB-MS m/z: 1076 (M + ) for C 
72H116O6 (*7V;i/K>-y;U$r-h) , 1048 (M + ) f 
or CToHinOi(*:7V;i/K>-'i;i>$5 t --K = Ur-h) 
, 1 020 (M + ) for C . a H 1 0 • 0 e ( * :/ V ;Hf > - 5? $ U X 

10 r-M , 9 9 2 (M + ) for C11H104O1 (*7VM;>-$ 
iJXf-K 5 £ U - h ) , 964 (M + ) for C11H100O1 ( 

X^l/Mit 5?^;i/$ x— : Wl/S K S 'J * x - b & : 

15 6 : 1 8:4 1:2 4:1 1 ) 

EHc 13 C-NMR©^^-h^^-To UV-VI SCi^f 

* - hSi50t^t. i6|(;*rv;i/t>i?i7ril/OFAB- 
MSft- h^^-To 
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10 (B6fc#©g?;tff) 

3 (DM <0 T & Z Z t&mW Ltzo ?©X^^^r-*li»©aOT! 

15 UV-VIS (ether) A : 4 6 8, 496nm, 'H-NMR 
( C D C 1 3 ) S : 0 . 8 6 ( 3 H , s, H-16'), 0. 88 ( 
6H, t , J = 7Hz, CH 3 fatty acid), 1. 08 
(3H, s, H-16), 1. 11 (3H, s, H-17), 1. 1 
8 (3H, s, H-17'), 1. 25 ( s , C H 2 fatty 

20 acid), 1. 32 (6H, s, H-18'), 1. 58 (1H, 
dd, J = 1 2, 12Hz, 2/?), 1. 57 (1H, dd, J=l 
5, 3. 5Hz, H - 4 ' 0) , 1. 78 (1H, dd, J = 1 3. 
5, 4Hz, H - 2 ' 0) , 1. 72 (3H, s, H-18), 1. 
77 (1H, ddd, J=12, 4, 1. 5Hz, H - 2 a ) , 1. 

25 96 (3H, s, H - 1 9 ' ) , 1 . 97 (6H, s, H-19, 2 
0), 1. 99 (3H, s, H-20'), 2. 09 (1H, dd, 
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J=13. 5, 8 H z , H — 2 ' a) , 2. 11 (1H, dd, J = 
15. 5, 11Hz, H - 4 £ ) , 2. 45 (1H, ddd, J = l 
5. 5, 5. 5, 1, 5Hz, H - 4 a ) , 2. 27 (4H, t, 7 
Hz, CHi fatty acid), 2. 99 (1H, dd, J 
5 =15, 9Hz, H - 4 ' a ) , 5. 06 (1H, m, H-3), 5 
. 24 (1H, m, H-3, 3'), 6. 13 (2H, d, AB-t 
ype, H-7, 8), 6. 16 (1H, d, J = 1 1 H z , H-l 
0), 6. 23 (1H, d, J=10. 5, H-l 4) , 6. 36 ( 
1H, d, J=15Hz, H — 1 4 ' ) , 6. 36 (1H, d, J = 

10 11Hz, H-14'), 6. 44 (1H, d, J=15Hz, H- 
7'), 6. 5 5 ( 1 H, d, J = 15Hz, H-12 ') , 6. 5 
9 (1H, d, J = 1 1 H z, H-l 0 ' ) , 6. 64 (1H, dd 
, J = 15, 11Hz, H-l 1) , 6. 68 (1H, dd, J=l 
5, 11Hz, H - 1 1 ' ) , 6. 70 (2H, m, H - 15, 15 

15 ' ) , 7. 34 (1H, d, J = 15Hz, H-8'), ,3 C-NM 
R (CDCh) ff : 1 2. 7 4 ( C - 1 9 , 20), 12. 80 ( 
C-20'), 12. 8 7 ( C - 1 9 ' ) , 14. 1 3 (CHa f 
atty acid), 20. 7 8 ( C - 1 8 ' ) , 2 1. 53 (C 
-18), 22. 6 9 (CHi fatty acid), 24. 7 

20 7 ( C H 2 fatty acid), 25. 0 5 (C-l 7 ') , 
25. 51 (C-16'), 28. 62 (C-16) , 29. 14, 
29. 27, 29. 3 5, 29. 47, 29. 60, 29. 64 (C 
H 2 fatty acid), 30. 1 6 (C-l 7) , 3 1. 9 
1,3 4. 6 5 (CH: fatty acid), 36. 82 (C 

25 -1) 38. 60 (C-4), 42. 20 (C-4'), 43. 73 
(C-l'), 44. 11 (C-2), 47. 66 (C-2'), 5 
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8. 5 1 ( C - 5 ' ) , 68. 5 0 (C- 3 ) , 73. 2 4 (C-3 
'), 120. 8 0 (C-7 ') , 124. 0 5 (C-l 1) , 12 
5. 51 (C-7), 127. 8 4 (C- 5 ) , 124. 6 0 ( C - 
11'), 131. 2 0 ( C - 1 0 ) , 131. 21 (C-15') 
5 , 132. 35 (C-13), 133. 95 ( C - 9 ' ) , 134. 
9 9 ( C - 1 4 ' ) , 135. 87 (C-9), 136. 11 ( C - 
14), 136. 94 (C-13'), 137. 60 (C-12), 
137. 71 (C-6), 138. 41 (C-8), 140. 70 ( 
C-10'), 14 1. 82 (C-12'), 147. 02 (C-8 

10 ') , 1 7 3. 6 3 (C = 0 fatty acid), 202. 5 
1 (C-6'), FAB-MS m/ z : 1060 (M + ) forC 
72Hi 16 0 5 (*7*+J->^>-^^;i/^^-h), 1032 (M + )f 
orCoH.nOs (# $ K ^ U * x - h ) , 

1 0 0 4 (M + ) f orCssH.oiOs (*7it>f 'J7r- 

15 b) , 976 (M + ) f orCt.H.oiOs (*71;>f >-^'JXr 
- b , ^ tf U— h ) , 948 (M + ) f otCmHiooOs 

9 20 (M + ) f orCuHnOs 

x-ZTfrmffctt $ hit : rt)V $ K SUXx-hifc 

: 5 £ 1/ - K ( 4:1 4:3 5:3 6: 10: 1) 

i7@{:>!j7't>f >^xXr;i/©'H-NMR©f t- K ^ 8 
E|{3 ,3 C-NMR©^^- h^^-To UV-V I SCiSf 

t-hSi90t^t. ^1 01t*rt>f>^x^T;KZ)FAB 
25 -M Sf t - h *^to 
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3*3 



mmmmm 




mmtt 




10 6 0 


4 % 


$ y x ;i;i/ ^ 


10 3 2 


1 4 % 


* ;i/ ^ ^ y ;b 


10 0 4 
10 0 4 


]3 5 % 


7<)>J ;k ^ y 


9 7 6 


3 6 % 


5 y ;k 5 ^ y ;u 


9 4 8 


1 0 % 


7 <7 y ;w * t* y ;u 


9 2 0 


1 % 



( C$#©8?#r) 

15 »fc;fllfifc]fcl±&4©jfiD^&3c:fc#*Ji!flbfc» *©*^* h;i/^- 

UV-VIS (ether) A : 4 2 5, 444, 472nm, 'H 
-NMR (CDCla) 5 : 0. 88 (3H, s, H-17), 0. 
88 (3H, t, J = 7 H z , CH 3 fatty acid), 1 

20 . 08 (3H, s, H-16'), 1. 11 (3H, s, H-17' 
),1. 21 (3H, H-18) , 1. 25 (s, CHi fatt 
y acid), 1. 44 (3H, s, H-16), 1. 61 (1H 
, d, J = 1 1 . 5Hz, H - 2 /?) , 1. 72 (3H, s, H-l 
8'), ~ 1 . 84 (2H, m, H - 2 a, 2'ax), 1. 95 ( 

25 3H, s, H-19), 1. 97(9H, s, H-20, 19', 2 
0'),2.29(2H, t,J = 7,CH 2 fatty aci 
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d ) , 2. 4 4 ( 1 H, dd, J=16, 6Hz, H - 4 ' e q ) , 
4. 40 ( 1 H, t-like, J = 7Hz, H-3), 5. 07 ( 
1 H, m, H-3'), 5. 74 (1H, d, J = 1 6 H z, H-7 
), 6. 10 (2H, m, H-7', 8'), 6. 16 (1H, d, 
5 J=llHz, H-10'), 6. 20 (1H, d, J = 1 1 H z , 
H-10), 6. 25 (2H, m, H-14, 14'), 6. 36 ( 
2H, d, J=15, H-12, 12'), 6. 37 (1H, d, J 
= 16Hz, H-8), ~ 6 . 62 (4H, m, H-ll, 11', 
15, 15'), FAB-MS m/z:822 (M + )for C 
10 uH.eO* (^^;Hi^+t>f >-A-3 ' - /i;Kr-h) , 7 
94 (M + ) for C 5 4H 82 04 (9 9 JU \£ # *V > * > - A - 3 ' 
-;nr-h) , 766 (M + ) for CszHt.O. Z 

*?>?->-a-3 ' -7^i/-h) , t 9 - a - 

)l<D$feffiM^X TfrOiffiWDk /^Kr-h : ^ 'J^f-h : 
15 (20:57:23) 

Hi i miz ? ? ft v # *v > 1- > a - 3 ' xxt/ks'h-nmr 

Of t-h$*til 2@t:UV-VI S(D?- J r-h*7fito £tz, 

mi aBCFAB-Msoft-mst. 

20 i4 





^1 






8 2 2 


2 0 % 




7 9 4 


5 7 % 


7 £ y ;i/ 


7 6 6 


2 3 % 1 
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UV-VIS (ether) A : 4 6 8 nm, 1 H — N M R (CDC 
5 la) 6:0. 84 ( 3 H , s, H - 1 6 ' ) , 0. 88 ( 3 H , s 
, H-17), 1. 20 ( 3 H, s , H-17'), 1. 21 (3H 
, H-18), 1. 37 ( 3 H, s, H-18'), 1. 44 (3H 
, s, H - 1 6 ) , 1. 49 (1H, dd, J=15, 3. 5Hz, 
H — 4 ' 0 ) , 1. 61 ( 1 H, d, J = 1 1 . 5Hz, H - 2 /? ) 

10 , 1. 97 (d, J = 1 1 . 5Hz, 4/?), 1. 71 (1H, dd 
, J=13. 5, 4Hz, H - 2 ' 0) , 1. 84 (ddd, J=l 
1. 5, 7, 2Hz, H-2a), 1. 96 (6H, s, H - 19, 
19'), 1. 98 (6H, s, H-20, 20'), 2. 00 (1 
H, dd, J=13. 5, 8Hz, H-2'a), 2. 04 (1H, 

15 ddd, J = 12, 7, 2, H-4a), 2. 96 (1H, dd, J 
= 15, 9Hz, H-4 ' a) , 4. 40 (1H, t-like, J 
= 7Hz, H-3), 4. 51 (1H, m, H-3'), 5. 76 ( 
1H, d, J=16Hz, H-7), 6. 20 (1H, d, J=ll 
Hz, H-10), 6. 70 (1H, d, J = 1 1 H z, H-14) 

20 , 6. 35 (1H, d, J = 1 1 H z , H-14'), 6. 36 (1 
H, d, J=15Hz, H-12), 6. 38 (1H, d, J=16 
Hz, H-8), 6. 44 (1H, d, J=15Hz, H-7'), 
6. 51 (1H, d, J=15Hz, H-12'), 6. 59 (1H 
, d, J = 1 1 H z, H-10'), ~6. 66 (4H, m, H-l 

25 1, 11', 15, 15'), 7. 34 (1H, d, J = 15Hz, 
H-8'), 13 C-NMR (CDCh) 5:12. 75 (C-20 
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'), 12. 8 8 ( C - 1 9 , 20, 19'), 2 1. 29 (C-l 
8'), 25. 0 9 ( C - 1 7 ' ) , 25. 7 3 (C-l 6) , 25 
. 86 (C-16 ') , 31. 58 (C-l 8) , 32. 16 ( C - 
17), 43. 97 (C-l, 1'), 45. 29 (C-4'), 4 

5 7. 71 (C-4), 48. 49 (C-2), 50. 83 (C-2' 
), 58. 9 3 (C-5 ') , 70. 3 4 (C-3 ') , 75. 38 
(C-3), 82. 45 (C-5), 91. 65(C-6), 120 
. 86 (C-7'), 123. 11 (C-7), 124. 08 ( C - 
11'), 125. 4 0 (C-l D , 129. 7 2 ( C - 1 5 ' 

10 ), 131. 60 (C-l 0 ) , 132. 44 (C-14), 133 
. 62 (C-9'), 134. 81 (C-8), 135. 19 ( C - 
9), 135. 24 (C-14'), 135. 9 2 ( C - 1 3 ) , 1 
37. 51 ( C - 1 3 ' ) , 135. 92 (C-l 2) , 140. 7 
1 (C-10'), 141. 9 7 (C - 1 2 ' ) , 146. 87 (C 

15 -8'), 202. 93 (C-6'), FAB-MS m/z:60 
0 (M + ) for C40H 5 6 0 4 

fgl 4EIt:*7'-9->^>3, 6-x^Jp>>F©'H-NMRft- 
YZm-To ^1 5IC 13 C-NMRC!)f t-h^^to il60tU 
V-VI S<D* h %7jito 11 7il:FAB-MSOft-hS 

20 Bto 

±.mftffi®$£%ks Efifc#t±s * 7 V )l V > WW \sito 

25 UV-VIS (ether) A: 445, 479, 510nm, 'H 
-NMR (CDCh) 5 : 0. 8 4 ( 6 H, s,H-16, 16' 
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) , 1. 21 ( 6 H, s, H - 1 7 , 17'), 1. 37 ( 6 H, s 
, H-18, 18'), 1. 49 (2H, dd, J=15, 3. 5H 
z, E-4/3, 4 ' 0) , 1. 71 (2H, dd, J = 13. 5, 4 
Hz, H - 2 /?, 2'/?), 1. 96 (6H, s, H-19, 19' 

5 ), 1. 99 (6H, s, H-20, 20'), 2. 00 (2H, d 
d, J=13. 5, 8Hz, H - 2 a, 2 ' a) , 2. 96 (2H, 
dd, J = 15, 9Hz, H - 4 a, 4 ' a) , 4. 51 (2H, m 
,H-3, 3'), 6. 36 (2H, m, H-14, 14'), 6. 
44 (2H, d, J = 15Hz, H-7, 7'), 6. 55 (2H, 

10 d, J=15Hz, H-12, 12'), 6. 59 (2H, d, J = 
11Hz, H-10, 10'), 6. 68 (2H, dd, J=15, 
11Hz, H-ll, 11'), 6. 70 (2H, m, H-15, 1 
5'), 7. 34 (2H, d, J=15Hz, H-8, 8'), FA 
B - M S m/ z : 6 0 0 (M + ) for C^oHseO^ 

I 5 il SBCArvMfVO'H-NMRf + -ht*to Sg 1 9 El 
tUV-V I S(D3-*-h*mto %2 OitFAB-MSOf + - 

( Y&ftomm ) 

m. 5 (DM. K> T*$> 5 d tW\W bfco h fry 1 -* ii&Oil !? 

UV-VIS (ether) A : 4 6 8, 496nm, 'H-NMR 
25 (CDCh) 5 : 0. 86 (3H, s, H-16'), 0. 88 ( 
3H, t, J = 7Hz, CH 3 fatty acid), 1. 07 



m7t%%& mm26) 
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(6H, s, H - 1 6 , 17), 1. 18 (3H, s, H-17 ') 
, 1. 25 ( s , CH 2 fatty acid), 1. 32 (6H 
, s, H-18'), 1. 48 (1H, dd, J=12, 12Hz, 
2/?), 1. 57 (1H, dd, J=15, 3. 5Hz, H-4'/3 
), 1. 74 (1H, dd, J=13. 5, 4Hz, H - 2 ' /? ) , 

1. 74 (3H, s, H-18), 1. 77 (1H, ddd, J=l 

2, 4, 1. 5Hz, H - 2 a) , 1. 96 (3H, s, H-19' 
), 1. 97 (6H, s, H- 1 9 , 20), 1. 99 (3H, s, 
H - 2 0 ' ) , 2. 09 (1H, dd, J = 13. 5, 8Hz, H - 
2 ' a) , 2. 04 (1H, dd, J = 15. 5, 11Hz, H-4 
/?), 2. 39 (1H, ddd, J=15. 5, 5. 5, 1. 5Hz 
, H-4a), 2. 27 (2H, t, 7Hz, C H 2 fatty 
acid), 2. 99 (1H, dd, J=15, 9Hz, H - 4 ' a 
), 4. 00 (1H, m, H-3), 5. 24 (1H, m, H-3, 
3'), 6. 13 (2H, d, AB-type, H-7, 8), 6. 
16 (1H, d, J=llHz, H-10), 6. 23 (1H, d, 
J=10. 5, H-14), 6. 36 (1H, d, J=15Hz, H 
-12), 6. 36 (1H, d, J = 1 1 Hz, H-14'), 6. 
44 (1H, d, J=15Hz, H-7'), 6. 55 (1H, d, 
J=15Hz, H-12'), 6. 59 (1H, d, J = 1 1 H z , 
H-10'), 6. 64 (1H, dd, J = 15, 11Hz, H-l 
1), 6. 6 8 ( 1 H, dd, J = 1 5 , 11Hz, H - 1 1 ' ) , 
6. 70 (2H, m, H-l 5, 15'), 7. 34 (1H, d, J 
= 15Hz, H-8'), l3 C-NMR (CDCh) 5:12. 7 
4 (C- 1 9, 20), 12. 8 0 (C-20 ') , 12. 87 (C 
-19 ') , 14. 13 (CHa fatty acid), 20. 
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7 8 ( C - 1 8 ' ) , 2 1. 63 (C-l 8 ) , 2 2. 69 (CH 2 
fatty acid), 24. 77 (CHi fatty ac 
id), 25. 05 (C - 1 7 ' ) , 25. 61 (C-16'), 2 
8. 72 (C-16), 29. 14, 29. 27, 29. 35, 29 
. 47, 29. 60, 29. 6 4 ( C H 2 fatty acid) 
, 30. 26 (C-17), 31. 91, 34. 65 ( C H 2 fa 
tty acid), 37. 12 (C-l), 42. 20 (C-4' 
), 42. 54 (C- 4 ), 43. 73 (C-l'), 47. 66 ( 
C-2'), 48. 40 (C-2), 58. 51 (C-5'), 65 
. 08 (C-3), 73. 2 4 (C-3 ') , 120. 80 (C-7 
'), 124. 0 5 (C-l 1) , 125. 51 (C-7), 125 
. 84 (C-5), 124. 6 0 (C-l 1 ') , 131. 20 (C 
-10), 131. 21 (C-15'), 132. 3 5 (C-13) 
, 133. 9 5 ( C - 9 ' ) , 134. 99 (C-14'), 135 
. 87 (C-9), 136. 11 (C-14), 136. 94 ( C - 
13'), 137. 6 0 ( C - 1 2 ) , 137. 71 (C-6), 1 
38. 41 (C-8), 140. 70 (C-10'), 14 1. 82 
(C - 1 2 ' ) , 147. 02 (C-8'), 173. 6 3 (C = 0 
fatty acid), 202. 51 (C-6'), FAB-M 
S m/z : 8 2 2 (M + ) f orCseHnO* (*71f>f>-3' 
->t;i^x- h) , 794 (M + ) f orC 64 H 8! 0 4 (*7*>f > 
-3' - ^ 'J * ^ - H , 766 (M + ) f orCuH7,0 4 (A7it 

>^>-3' - ^ ^ i/ - h ) , *r-b->^>-3' - j^x^ jioimrn 

: (12:70:18) 
B2 l@C*7t>f ^t^xXr^O'H-NMRf t- h** 
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•fo 12 20l: 13 C-NMR0ft-h^^t, f|2 3EI£UV-V 
I S<9^-h£^f 0 SB 2 40CFAB-MSO^t-hS^to 

315 

5 











8 2 2 


1 2 % 


^ <; ^ f - ;i/ 


7 9 4 


7 0 % 




7 6 6 


1 8 % 



10 

UV-VIS (ether) A : 4 6 8, 496nm, 'H-NMR 
15 (CDC 1 3 ) 6:0. 84 (3H, s, H-16'), 1. 07 ( 
6H, s, H-16, 17), 1. 21 (3H, s, H-17'), 

1. 37 (6H, s, H-18'), 1. 48 (1H, dd, J = 1 

2, 12Hz, 2/3), 1. 49 (1H, dd, J=15, 3. 5H 
z, H - 4 ' /?) , 1. 71 (1H, dd, J = 13. 5, 4Hz, 

20 H-2'/3), 1. 74 (3H, s, H-18), 1. 77 (1H, 
ddd, J=12, 4, 1. 5Hz, H-2a), 1. 96 (3H, 
s, H-19'), 1. 97 (6H, s, H-19, 20), 1. 9 
9 (3H, s, H-20'), 2. 00 (1H, dd, J = 13. 5 
, 8Hz, H - 2 ' a) , 2. 04 (1H, dd, J = 15. 5, 1 

25 1Hz, H-4£), 2. 39 (1H, ddd, J = 1 5. 5, 5. 
5, 1. 5Hz, H-4a), 2. 96 (1H, dd, J = 1 5, 9 



m^mm (mm 
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Hz, H - 4 ' a) , 4. 0 0 ( 1 H, m, H-3), 4. 51 (1 
H, m, H-3, 3'), 6. 13 (2H, d, AB-type, H 
- 7 , 8), 6. 16 (1H, d, J = 1 1 H z , H-10), 6. 
23 (1H, d, J=l 0. 5, H-14), 6. 36 (1H, d, 

5 J=15Hz, H-12), 6. 36 (1H, d, J = 1 1 H z , H 
-14'), 6. 44 (1H, d, J=15Hz, H-7'), 6. 
55 (1H, d, J = 15Hz, H-12'), 6. 59 (1H, d 
, J = 1 1 H z , H-10'), 6. 64 (1H, dd, J=15, 
11Hz, H-ll), 6. 6 8 ( 1 H, dd, J=15, 11Hz 

10 , H - 1 1 ' ) , 6. 70 (2H,m, H-15, 15'), 7. 3 
4 (1H, d, J=15Hz, H-8'), 13 C-NMR (CDC1 
s )(5:12. 78 (C-19, 20), 12. 75 (C-20 ') 
, 12. 88 (C-19'), 21. 39 ( C - 1 8 ' ) , 21. 6 
3 (C-18), 25. 20 ( C - 1 7 ' ) , 25. 90 (C-16 

15 '), 28. 72(C-16), 30. 2 6 (C - 1 7) , 37. 1 
2 (C-l), 42. 50 (C-4), 43. 97 (C-l'), 4 
5. 40 (C-4'), 48. 69 (C-2), 50. 93 (C-2 
'), 58. 93 (C-5'), 65. 08 (C-3), 70. 39 
(C-3'), 120. 80 (C-7'), 124. 0 5 (C-l 1 

20 ), 125. 51 (C-7), 126. 20 (C-5), 124. 6 
0 (C-l D , 131. 20 (C-10), 131. 21 (C- 
15'), 132. 3 5 ( C - 1 3 ) , 133. 9 5 (C-9 ') , 
134. 9 9 ( C - 1 4 ' ) , 135. 87 (C-9), 136. 1 
1(C-14), 136. 9 4 (C-l 3 ' ) , 137. 6 0 ( C - 

25 12), 137. 81 (C-6), 138. 41 (C-8), 140 
. 70 (C-10'), 14 1. 8 2 ( C - 1 2 ' ) , 147. 02 
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(C-8 ' ) , 202. 51 (C- 6 ' ) , FAB-MS m/z: 
5 8 4 ( M + ) f o r C 4oH seO 3 

^25ia(C*7 , -9->^>(D I H-NMR^^-h^^-ro fg 2 6 121 
lZ 13 C-NMR<D3- J r-h%7rsto i2 7il:UV-V I S © ^ * - 
5 h^^to 12 80CFAB-MSOf +-h§^to 

h\ #7*v;utf:^ £?;i/tr**-9->^>A-3' iXrJHi*D 

10 A D r / -f F^x^T;VT-fe5l^tj5UT!±v -=e CDJ3tI6^ R i *5 «t 
15 ft.^5$l 



OH 




20 

<b^5$ 2 



OR- 



25 
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£ 7 V > 9- > i? x * =r Jl 



OR 




OR2 




ORi 



5 



OH 




OH 
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<t¥3, 6 

* 7 v ;i/ h: > 




OH 




bTPRMI1640 fcfl&f? Jfil-igavift^«5!a%lin*fc*©*ftffl u 
B*8*6£*l±0. l%WTT-*5o 1 x 1 0 8 M/m 1 (Dm&tm 
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m i?mM&s 4mM0n-S^ 2 Ong/mlfflTPA, % 

ftic 1 0 0 OMol ratio/TPA(20ng=32pmol/ml)©m$^g£Jn* fc± 

e> £&*&tJM0i8& * 5 0 OMol ratio/TPA(20ng=32pmol/mlh 1 0 
OMol ratio/TPA(20ng=32pmol/mlh 1 OMol ratio/TPA(20ng=32p 
■ol/il)fcgfc3tfTlE0iSt£*ai£bfco Z <D mm. £ m 6 IZm to 

10 



m 6 



20 



mm n 


10 0 0 


5 0 0 


10 0 


1 0 


urmv 2) 


91.4 (70) 


59.7 


17.6 


0 


*7"^f>t;i7f* 2) 


96.8 (70) 


68.4 


26.6 


4.1 


»7*«Wtt?I> 2) 


100 (70) 


75.5 


30.7 


9.6 


*7°VJH:*»*lXrft 2) 


100 (70) 


73.9 


28.0 


7.2 


2) 


100 (70) 


61.0 


13.8 


0 


»7°?W3,6-I*°*i/r 2) 


100 (70) 


67.2 


20.8 


5.4 


»7*y*k*> 2) 


100 (70) 


64.1 


19.9 


0 




97.5 (70) 


75.0 


10.6 


0 



1) Mol ratio/TPA(20ng=32pmol/ml) 

2) %mm (%7^aijfi^#*) 
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-PI 5 EO I C RAftt^*?* ( 6 311ft) ©HSBtf:€&»J€bT2 
15 SS&JifcT'-fe h > (0. 1ml) C»*l/feDMBA (1 

3 9 Onmol) IT-f =.*/ x— > a > l/K 1 li 

Sl»:7-feh> (0. 1 ml) T P A ( 1 u g, 1. 7 

nmol) &M2HK 2 0 Lltt 5 £ i: (3 «fc S 7* d ^ - > a > £ 

20 fro. £©BU TPA^^lfi?BBIffK:r-feh> (0. 1ml) fclnjgpft 

(w^^TS (il!3>|>!3-^#) 0 

fS 2 ~Sg 4 # : m 1 2 OlSfctofet) TP A 

iiug, i . 7 nmol) i mmmtT* v > ( o . im\) cmm 

25 TftMLtz%<D) 8 5 nmol^^^fSo ttl£*Hii2S: * 
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TPAg«££rP^-^3>lf8i20 31&£T% #I^tCv 
*©^i: lE&fc5t3 3g£Lfc/iep-v©¥j3M&££l^ttP> h 

5 p-;i/#tjt« it^i ufco *<D&m%n 2 9 Ei&tffg 3 o mtw 

To 

»7I$0 2 0 M&d&V^T Ik I4»tttl3. 3°/ 0 ©?-)Xl:lii 

15 & 3 o ia©i«s«fc »k v^a iE*fcD.©¥$maifiRtt2 o»» 

7. 2ffl> ^3S^T'{i6. 5<i N m4HTtt5. 0{H*C*!K 
H#J2 3%, 3 1 % s 4 5 %©$&£JJP#Ja&llltfg«> £ftfco 

25 <rs*>©£^tfK 3c*Kfi#©«nfc&*»$&J&£«-CS3- bfctf 



(mm 
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&¥W5%}%ktfmft'z £n zti tboYtmtp *> exffix itftFa, mm-kti 
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1. ft -?vy?-y*m®$Lftt? %%&nnn\o 

2. ft ry->?><Dmiiiimx-ZT)\/z%%j&Lfttt z%mwMMo 

5 3. ttyv-y^-xDm^m^ j x^^u^w^^t-r sif#©$Bffl 

io -oifi/ifr 5. 9- >m^ ^ »; >^ov^-rn^T*& sit ^ 

9. £ ^;i/b:^^-i7->f->A- 3 ' x*x;i/#^;u ^ >^x*^;i, 
x 7 £ y >g*x;*y;K *u*^>^x*^;i/(Dv^*ifrT-&3^;i}c 

20 ©$SH^ 8 Jl{cf3®©^^«iSJ^Jo 

10. ft 7* 3, 6 -i^*^ h*£W$$#t IT S&^«J#J 

o 

11. ft rv;nf tTZftrntoUMo 

12. i»^<D«se^ us* ^2« s m6m, msm. iioi, is 1 

25 1 JSfcffi«©*r»ia#&'J>ft < fc* 2 JU±^tr&^«'Ja«Jo 

i 3. mxammn amRvm 4m£&maGto&ft*$ts%i&mm 
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Mo 

15. ^7r-f f 3A^7'iJ*d>f)itli^n5*Pry'f K *W8rJ# 

18. 8!$<Z)ttHIS 1 @^ ^6Jix £8Sx 110^ mi 
10 1 mttdMO^T nfrOta*^4{l>* < i: * l W±^tr> 

19. 8*cDttH^« 3«&tf^4«t:ffl«0Wafi8^*^trx 
15 JftHlx^r^o 



GKBU26) 
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